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[57] ABSTRACT 

A compact color image reader for scanning an image in a 
short time is disclosed. The color image reader includes 
three fluorescent lamps 17 of red, green, and blue, a lighting 
circuit 15 for lighting the three fluorescent lamps 
sequentially, a CCD 183 for reading an image illuminated by 
the three fluorescent lamps and a control circuit 16 for 
controlling a lighting period of each of the fluorescent lamps 
17 and the reading of the CCD. In order to perform the 
scanning of a color image in a short time, the lighting circuit 
15 lights each of the three fluorescent lamps at a lamp 
current higher than a rated value and the CCD performs the 
fast reading in a period corresponding to the hghting period. 

8 Claims, 13 Drawing Sheets 
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COLOR IMAGE READER The color image reader enables fas) reading operations 

without increasing the electrode temperature when three 

BACKGROUND OF THE INVENTION fluorescent lamps are allowed to light simultaneously in 

1. Field of the Invention order 10 P erform readin 8 operations. 

The present invention relates to a color image reader, and 5 . Pre /f the Predetermined period of time fe deter- 
in particular, to a color scanner or a color facsimile. ?° be lon S er . than 4 tme P er,od T «» for ,he 
JT . . . n , 1 * following expression, 

2. Description of the Related Art 

Conventional light sources for scanners include hot cath- 
ode fluorescent lamps each having a filament section at both l0 W««w«f+r OT ), 

ends. An advantage of hot cathode fluorescent lamps is their where T OJV is a time period for turning on, is a rated 

large luminous energy but they are disadvantageous in that current, and \ ON is a current from the lighting circuit, 

they have a large lamp diameter of 100 mmf and a short life The color image reader enables the easy setting of that 

of about 5, 000 H. Japanese Patent Application Laying Open ON/OFF period of time of fluorescent lamps which main- 

(KOKAI) No. 2-57392 discloses a lighting circuit for hot l5 tains the electrode temperature at the appropriate value or 

cathode fluorescent lamps. lower. 

Japanese Patent Application Laying Open (KOKAI) No. Preferably, the color image reader further comprises a set 

3-34712 discloses a color image reader that allows three of cables for connecting the three fluorescent lamps with the 

light sources to flash sequentially at a high speed and which lighting circuit, including three high voltage lighting lines 

uses a CCD. 20 eac ^ corres P on< ^ n g respective one of the fluorescent lamps 

By using' three circuits as shown in Japanese Patent two \. Q *? lines each located between the two high 

Application Laying Open (KOKAI) No. 2-57392, three hot voltage fighting lines. 

cathode fluorescent lamps can be allowed to light easily. a ^ color ima f «adcr am reduce the effects of the 

a ^ 1 . . ,. x r floating capacity between high voltage lighting cables on 

Small cold cathode fluorescent lamps havmg diameter of u a * 1 o © © 

a -5 ■ ♦ fli . * %u a u eactl fluorescent lamp. 

4 or 3 mint with no filament section at either end have 25 Kjr t , , * , . . - v ... , - . 

. . , * j itti i r ^™ u More preferably, the high voltage lighting line located in 

recently been implemented. The sensitivity of CCDs has .« c , . , u ° fr ... .. 

ji *_ * j , 1 c * j • mc middle of the three high voltage lighting lines is con- 
also recently been improved to enable much faster reading. . , . f a . , 0 , . . , 

3 r & nected to o ne of the three fluorescent lamps which has the 

Although cold cathode fluorescent lamps are smaller than highest i um ; nous efficacy, 

hot cathode fluorescent lamps and have a longer life (about ^ ^ image reader can reduce me difference in the 

10, 000 H), they disadvantageous^ have a smafler luminous 30 electrode temperature among three fluorescent lamps when 

energy and requires a high voltage of 1, 200 VAC compared the floating capacity between ^h voltage lighting cables 

to 300 VAC in h hot cathode fluorescent lamps. affect each fl uorescen t lamp. 

Thus, the use of a cold cathode fluorescent lamp enables More preferably, the capacity of a high voltage capacitor 

a small scanner to be implemented but results in a lower ^ m the lighting circuit which corresponds to each fluorescent 

reading speed. lamp j s twice or greater than the floating capacity in the high 

SUMMARY OF THE INVENTION voUage line connected thereto. 

The color image reader can reduce the voltage to be 

It is therefore an object of the present invention to provide generated in transformers and enables the use of small and 

a color image reader that can provide fast scanning and have inexpensive transformers when the floating capacity 

a small size even if a cold cathode fluorescent lamp is used between high voltage lighting cables affect each fluorescent 

therein. lamp. 

According to the present invention, the above object is Further objects and advantages of the present invention 

achieved by a color image reader comprising three fluores- will be apparent from the following description of the 

cent lamps each for radiating respective one of lights having 45 preferred embodiment of the invention as illustrated in the 

wavelengths of red, green, and blue, a lighting circuit for accompanying drawings. 

lighting the fluorescent lamps with respective lamp currents BRIEF DESCRIPTION OF THE DRAWINGS 

each having a value higher than a rated current of each of the 

fluorescent lamps, a CCD for reading an image illuminated FlG : 1 saows construction of a first embodiment of the 

by the fluorescent lamps and a control circuit for controlling color image reader according to the present invention; 

a lighting period of each of the fluorescent lamps and a ° FIG. 2 shows construction of a second embodiment of the 

reading period of the CCD. color image reader according to the present invention; 

The color image reader increases the luminous energy of FIG* 3 is a block diagram of a circuit used for the readers 

each fluorescent lamp to enable fast reading operations. m FIGS. 1 and 2; 

The control circuit may turn off each of the fluorescent 55 FIG - 4 k a timing chart showing the relationship between 

lamps for a predetermined period of time within a lighting clock signals from a control circuit and an output signal from 

period therefore, so as to make the average lamp current a CCD; 

equal to or lower than a rated value of the fluorescent lamp, FIG. 5 is a circuit diagram showing a first specific 

when the three fluorescent lamps are turned on sequentially. example of a lighting circuit; 

The color image reader enables fast reading operations eo FIG * 6 is a circuit diagram showing a second specific 

without increasing the electrode temperature when a single example of a lighting circuit; 

fluorescent lamp is used to read images. each of FIGS, la to 7c is a graph showing changes in each 

The control circuit may turn off the three fluorescent parameter relative to changes in the lamp current of a cold 

lamps simultaneously for a predetermined period of time so cathode fluorescent lamp rated at 10 mA; 

as to make each of the average lamp currents equal to or 65 FIG. 8 is a timing chart showing the relationship between 

lower than respective ones of rated values, when the three a lighting period and a CCD output in a conventional CCD 

fluorescent lamps are turned on simultaneously. when three light sources are allowed to light sequentially; 
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each of FIGS. 9a to 9c is a timing chart showing the 
relationship between a lighting period and a CCD output 
when a high-sensitivity CCD is used and when the lamp 
current is set at 20 mA; 

FIG. 10 is a graph showing the relationship between the s 
lamp current and the electrode temperature; 

FIG. 11 shows lighting cables used for the reader in FIG. 

2; 

FIG. 12 shows lighting cables used for the reader in FIG. 

FIG. 13 shows the case in which the floating capacity of 
lighting cables poses a problem; 

FIG. 14 schematically shows the output section of a 
transformer in the lighting circuit; and 15 

FIG. 15 is a graph showing the relationship between the 
lighting period and the electrode temperature. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

20 

Next, the embodiment of the present invention will be 
described by referring to the drawings. 

FIG. 1 shows construction of a first embodiment of the 
color image reader according to this invention. 

This reader includes a glass 12 that is disposed on the top 25 
surface of a cabinet 13 and on which a manuscript 11 is 
placed. In this reader, the manuscript 11 reflects light from 
a light source 17 comprising three light sources 171, 172, 
and 173 radiating respective lights of red, green, and blue 
wavelengths, which correspond to the primary colors of 30 
light, and the light is converted into electric signals by an 
optical unit 18 comprising a mirror 181, a lens 182, and a 
CCD 183. The lighting of the light source 17 is controlled by 
a lighting circuit 15, the light source 17 and the optical unit 
18 are moved by a motor 14 so as to scan the manuscript, 35 
and the lighting circuit 15 and the CCD 183 are connected 
to a control circuit 16 via a CCD signal cable 19 and a 
lighting cable 20, respectively. 

FIG. 2 shows construction of a second embodiment of the 
color image reader according to this invention. 40 

The construction shown in FIG. 2 has almost the same 
components as the device in FIG. 1 except that a lighting 
circuit 25 can be moved with an optical unit 28. This 
constitution is generally larger than that shown in FIG. 1. ^ 

FIG. 3 is a block diagram of a circuit used in the readers 
in FIGS. 1 and 2. 

A control circuit 31 transmits the following lighting 
signals which are operative when having a value of "0" to 
allow the lighting of a red light source 361, a green light 50 
source 362, and a blue light source 363 which a cold cathode 
fluorescent lamp. 

FLR, FLG,FLB 

Hie control circuit transmits clocks 0^ 0 U 0 2 , and 0 R to 
a CCD image sensor 33 for scanning the manuscript, and the 55 
output vO of the CCD is sent to a sample and hold circuit 34, 
in which it is sampled and held by the sampling and holding 
signal SH, and then transmitted to the control circuit 31 as 
output V0. 

Furthermore, the control circuit 31 transmits to a motor 60 
drive circuit 35 the following signal for showing a moving 
direction represented by 



and a pulse signal T^ When the signal has a value of "1", 
the motor drive circuit 35 advances the optical unit one step 



4 

on receiving a single pulse T^ whereas when the signal has 
a value of "0", it allows the optical unit to retreat one step 
on receiving a single pulse T sr * 

FIG. 4 is a timing chart showing the relationship between 
the four clocks 0^ 0 1? 0 2 , and 0 R transmitted from the 
control circuit 31 to the CCD 35 and the output of the CCD 
vO and a sample hold signal SH and the signal V0 obtained 
after the sample and hold operation. 

FIGS. 5 and 6 are circuit diagrams showing specific 
examples of lighting circuits. In each of the figures, high 
voltage transformers T 51 , T 52 , T 53 , T 61 , T 62 , and T 63 self- 
oscillate at about 40 kHz. An output connector +CN 51 in the 
lighting circuit in FIG. 5 is connected to a connector -CN 51 
in FIG. 12, and an output connector +CN C1 in the lighting 
circuit in FIG. 6 is connected to a connector -CN 61 in FIG. 
11. In FIG. 12, C 121 to C 124 each indicate the floating 
capacity between the lines. FIG. 13 shows the case in which 
the extension of the lighting cables in FIG. 11 increases the 
floating capacities C 131 to C 133 between the lines. This 
causes a problem. 

Due to the relationship between the length of the lighting 
cable and the floating capacity, the lighting circuit in FIG. 5 
and the connectors in FIG. 12 are preferably used in the 
embodiment shown in FIG. 1, and the lighting circuit in FIG. 
6 and the connectors in FIG. 11 are preferably used in the 
embodiment shown in FIG. 2. 

The operation of the color image reader is described with 
reference to the drawings. 

Each of FIGS, la to 7c is a graph showing changes in each 
parameter relative to changes in the lamp current of a cold 
cathode fluorescent lamp rated at 10 mA. FIG. la shows the 
relationship between the lamp current and the brightness of 
the light source, FIG, lb shows the relationship between the 
lamp current and the life of the lamp, and FIG. 7c shows the 
relationship between the lamp current and the temperature of 
the electrode section. 

The cold cathode fluorescent lamp shown in FIG. 7c has 
a rated current of 10 mA, and is allowed to light at 10 mA 
and 100% DUTY The temperature of the electrode is 700° 
C. in its stable conditions, and significantly increases with 
increasing lamp current, thereby rapidly reducing the life of 
the lamp. 

However, the cold cathode fluorescent lamp is used at a 
rated current, the luminous energy obtained is small and the 
color reading speed is low. To eliminate this advantage, the 
color image reader according to this invention allows the 
three light sources to light sequentially and uses each light 
source at a lamp current of the rated value or higher. 

FIG. 8 is a timing chart showing the relationship between 
the lighting signal and the CCD output when a conventional 
low-sensitivity CCD was used and when the three light 
sources were allowed to light sequentially. In this case, the 
rated current of the cold cathode light source was 10 mA, but 
the lamp current was set at 13 mA. If the three light sources 
are allowed to light sequentially and the CCD is used for 
color reading as described above, DUTY lighting can be 
achieved to allow a current of the rated value or higher to 
flow. 

Each of FIGS. 9a to 9c shows a timing chart showing the 
relationship between the lighting signal and the CCD output 
when a high-sensitivity CCD was used and when the lamp 
current was set at 20 mA. FIG. 9a shows the relationship 
between the lighting signals for the three light sources and 
V0, and FIG. 9b shows the relationship between the lighting 
signal and V0 when only the R light source was allowed to 
light. The latter case has a period of time T OFr during which 
lighting is turned off to maintain the temperature of the 
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electrodes at an appropriate temperature or lower in order to of CCD output is expected, the integral time is inversely 

ensure a longer life of the lamps. proportional to the sensitivity of the CCD and the strength 

FIG. 9c shows the relationship between the lighting signal of light received by the CCD. 

and V0 when the three light sources (R, G, and B) were FIG. 10 also indicates that the peak of the electrode 

allowed to light simultaneously and when the lamp current 5 temperature is maintained at the appropriate value or lower 

was set at 20 mA. In this case also, the period of time T OFF when the fluorescent lamps are turned on and off at a short 

is provided for turning off lighting. interval even if the ON DUTY remains the same and even 

FIG. 10 is a graph showing the relationship between the if *}* r & ™ ount of L lam P c l ncni * ^f™* t0 flow - , 

lamp current and the electrode temperature. The three lines Tim is because when t he fluorescent lamps are turned on 

in this figure indicate the case in which the lamp current \ L 10 *ff A at . a short mtc ^? 1 ' ^ avc h ra S c te ™P e 'f rc of the 

• * • j * m a j • i • » i ^ electrode increases and becomes higher than the ambient 

was maintained at 10 mA and m which the lamps were t . . • i , . . ?r . 

allowed to light constantly (100% DUTY), the case I which tem £ ™W ?W ■ ,h, 

, . & _ ' \ , * 1 • ,-i lo e scanning time can be reduced by increasing the 

the lamp current I r was maintained at 13 mA and in which sensitivit y of the CCD in mis mannerj but this invent ion can 

the ON penod of time T^ lasted 15 msec, while the OFF rcduce thc time for ^ rcadmg by sig . 

period time T G1 +T B1 lasted about 40 msec so that the light 15 nificantly increasing the lamp current relative to the rated 

sources were turned on and off at 27% DUTY, and the case value. 

in which the lamp current 1^ was 20 mA and in which the The method for allowing the sequential flashing of the 

light sources were turned on and off at 27% DUTY. three fluorescent lamps corresponding to the primary colors 

As is apparent from the graph, when I L «10 mA and the has been described. If, however, a single color light is used 

lamps were allowed to light constantly, the electrode tem- 20 but the T OFF period of time is not provided as shown in FIG. 

perature was 700° C, whereas when I L =13mA and the light 9b, the fluorescent lamps are allowed to light at a lamp 

sources were turned on and off at 27% DUTY, the peak of current of 20 mA and at 100% DUTY to significantly 

the electrode temperature was about 650° C, which is lower increase the temperature of the electrode section, thereby 

than the appropriate temperature of 700° C. substantially reducing their life. Consequently, the provision 

It will be understood that when DUTY lighting is carried 25 of the T OFF period of time serves to maintain the average 

out, there is no problem even if the current applied while the lamp current at the rated value or lower to ensure a longer 

lamps are turned on is lower than the rated value. That is, life of the lamps. 

flashing at Il-13 mA improves the reading speed compared If the three fluorescent lamps are allowed to light simul- 

to flashing at I^»10 mA. Since 10/13 is about 0.77, the taneously for scanning, the provision of the T OFF period of 

reading time can be reduced to about 77%. 30 time ensures a longer life of the lamps as in the single 

This relationship can be described as follows using equa- primary color, 

tions. If a single color light is used or three color lights are 

In FIGS. 8 and 10, if I L =13 mA and it is assumed that simultaneously radiated as described above, the OFF period 

T/a°15 msec -> °^ ** mc Toff during which the average lamp current is 

T =18 75 msec and 35 mau:,tameQl a ^ the rated value can be determined by the 

G1 ' . ' following equation if the ON period of time of the fluores- 

1^=13.75 msec, then cent lampg fc referred to as x ^ 

TRi +T <?i + Tffi" 47 *5 msec. The rated current of the fluorescent lamp=(the lamp 

If mA and it is assumed that current in 0 N periodxT OJV )/(T 0 ^+T oi ,ir). 

T^-19.5 msec, 40 Thus, T OFF must only be larger than its value that meets 

T G1 =24.38 msec, and the above equation. 

T =17 88 msec then ^ tne currents of the three fluorescent lamps have 

-f 1 T ' the same value and Tj^-1.4 msec, T C2 =1.74 msec, and 

Iki+*<?i+ W=ol- 76 msec ; T B2 =1.27 msec in FIG. 9a, the temperature of the electrode 

The reading Ume ratio is 47.5/61 .76-about 0.77 45 of ^ Q fluorescent k ^ the hi ^ csi the thrcc 

Tlie above relationship can also be estimated easily from fluorescent , R, G and B because its ON time-1.74 

the fact >t hat the integral time ,of the image sensor (T^ T ?1 , mscc is ^ { { ^ ito Qpp ^t^j m2 .67 

T B1 ) is inversely proportional to each lamp current due to the msec ^ me snortest 

linear relationship between the brightness of the fluorescent ^ ^ of ^ x of ^ G { fe thcn 

lamp and the lamp current shown in FIG. la. $Q determmed 

In addition, since recent CCD are very sensitive, the case Tf • 1 e t t 1 ha m 

•ii i j • ... , J ... .. . It in MG. 15, I» 2 «1.4 msec, 1 02 =1,74 msec, and T fi2 = 

will be duciuwed in which such a high-sensiUvity CCD is 1 2? ^ as in p f GS ^ to fc th t maximum tem pe ra to re 

used and in which fluorescent lamps are allowed to hgbtat of me electrode fa ?2()0 Q which is dose tQ ^ £ riate 

20 mA, which * double the rated value and at 27% DVTY. , at1lre of 70Q - C . Thus, this construction does not 

In this case, T shown ,n FIG. 10 is about one-seventh of JS ^ ^ m q{ ^ fluorescent k 

T*. obtained when a low-sensiavity CCD is used and when mG ls a]sQ & fa indicati the ^ m which 

lamps are allowed to light at I, =13 mA because the sensi- x * A mc „„ n T .J". n . ~ , ~- „ 

,. c .. ™ . . ... l^l -4 msec/2, T 02 = 1.74 msec/2, and T=,ol. 27 msec/2. 

Uvity of the new CCD is seven times as large as that of the Jn ^ both ^ m ^ um and ^ ^ 

low-sensiuvity CCD. Tlie lamp current increases from 13 ^ of ^ electfode afe about ^ c M ^ m £ (he 

mAto 20 mA. Thus, compared to 15 msec, in the old CCD, 6Q fluorescent h ^ not tS£cGto± 

the reading Ume is reduced to Furthermore, if T^1.4 msec/5, T OT -1.74 msec/5, and 

752=1.27 msec/5, the temperature of the electrode is main- 

15 ™ecx(i/7)x(i3WJ)-about 1.4 msec. tained at a constant value of about 700° C. 

FIGS, lb and 7c indicate that the life of the fluorescent 

It is well known that the output of the CCD is proportional 65 lamp is not affected until the temperature of the electrode 

to the brightness of light received by the CCD as well as the increases from the appropriate value of 700° C. to reach 

integral time (between 0 r and 0 r ). Thus, if a specified value 750° C. 
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Consequently, when the period of time (T^+T^+T^) is 
short, turning the lamp current on and off is equivalent to the 
application of the average current at 100% DUTY (direct 
currents). 

That is, when the period of time (T^+T^+T^) is short, 
the rated current of the fluorescent lamp ^ the average 
current-(the lamp current of the fluorescent lnmpxT OFJ r)/ 
(Jotf+T orF ). The life of the fluorescent lamp is not affected 
if the average current or the rated current of the lamp or 
lower is used. 

Although the embodiments of this invention has been 
described, this aspect is applicable to not only cold cathode 
fluorescent lamps but also hot cathode fluorescent lamps. 

Wiring cables for the lighting circuit is discussed below. 

If in a scanner using a cold cathode fluorescent lamp, the 
lighting circuit 25 is disposed near the fluorescent lamps as 
shown in FIG. 2, high voltage lighting cables HVR, HVG, 
and HVB (to each of which about 1, 000 V is applied) shown 
in FIG. 6 are not adversely affected by the floating capacity 
due to the small wiring length as shown in FIG. 11. The 
floating capacity, however, adversely affects the lighting 
cables if the lighting circuit 15 shown in FIG. 1 is moved 
from the neighborhood of the light sources and located near 
the control circuit 16 and if the length of the wiring in FIG. 
11 is increased so as to connect the cables to the cold cathode 
fluorescent lamps as in FIG. 13, the floating capacity 
adversely affects the lighting cables. 

When, for example, a high voltage HVR is applied, due 
to the high frequency of the HVR (about 40 kHz), the 
floating capacity C131 causes not only the R cold cathode 
fluorescent lamp but also the G cold cathode fluorescent 
lamp to light faintly, resulting in the mixture of colors during 
color reading. 

Thus, according to the embodiments of this invention, 
when the wiring length becomes longer, the interference 
among the high voltage lighting cables and thus the mixture 
of colors can be prevented by arranging the wiring in the 
order of a high voltage lighting cable, a GND cable, a high 
voltage lighting cable, and a GND high voltage lighting 
cable as in the lighting circuit shown in FIG. 5 and the cables 
shown in FIG. 12. 

In FIG. 12, only the floating capacity C 121 , or C 124 is 
connected to the high voltage lighting cable at either end, 
whereas a combined capacity C 122 +C 123 is connected to the 
high voltage lighting cable in the middle as the floating 
capacity. In this case, the effective current to the middle cold 
cathode fluorescent lamp is smaller than that to the fluores- 
cent lamp at either end, while the middle cold cathode 
fluorescent lamp has a larger reactive current to the floating 
capacity than the fluorescent lamp at either end. This causes 
the middle fluorescent lamp to be darker than the fluorescent 
lamp at either end under the same conditions. 

Thus, according to the embodiments of this invention, the 
cable from the B cold cathode fluorescent lamp that is the 
lightest among the R, G, and B cold cathode fluorescent 
lamps is preferably located in the middle in order to balance 
the R, G, and B light DUTY. If, for example, in FIG. 9a f the 
cable to the darkest G fluorescent lamp is located in the 
middle, T^^l.5 msec, msec, and T^ 2 ~l msec, 

and the ON DUTY of the G light source is about 52%, 
thereby disadvantageous^ increasing the temperature of the 
G light source to reduce the life of only the G light source. 

If these cables are arranged as described above, then 
Tj^l.S msec, T^-l.S msec, and T^l.8 msec to sig- 
nificantly increase the ON DUTY of the G light source up 
to 38%. 

In FIGS. 5 and 12, the lighting circuit for the B cold 
cathode fluorescent lamp can be represented by the equiva- 



10,408 

8 

lent circuit in FIG. 14. Allowing the lighting of the B cold 
cathode fluorescent lamp, which is shown by the resistant 
load K FL in FIG. 14, requires a high voltage expressed by the 
following equation: 

S 

Since 1, 000 V of HVB is required at minimum, about 2, 000 
V of THV^ is required if C 54 is 33 PF and C a22 +C 123 is 

jo about 30 PE The transformer T 52 must thus produce a very 
high voltage and be large and expensive to provide voltage 
proof. Consequently, according to this invention, C 4 -68 PF 
is used to reduce the required amount of the THV^ down to 
1 , 500 V or lower in order to enable the use of small and 

15 inexpensive transformers. 

If in the embodiment shown in FIG. 2, the circuit in FIG. 
6 and the cables shown in FIG. 11 are used to reduce the 
wiring length, the flowing capacity is negligible, so there 
will be no problem if C 62 , C 64 , and C S6 , in FIG. 6 are 20 PF 

20 or lower. 

Many widely different embodiments of the present inven- 
tion may be constructed without departing from the spirit 
and scope of the present invention. It should be understood 
that the present invention is not limited to the specific 
25 embodiment described in the specification, except as defined 
in the appended claims. 

What is claimed is: 

1. A color image reader comprising: 

three fluorescent lamps each for radiating respective one 
30 of lights having wavelengths of red, green and blue; 
a lighting circuit for lighting said fluorescent lamps with 

respective lamp currents each having a value higher 

than a rated current of each of said fluorescent lamps; 
a CCD for reading an image illuminated by said fluores- 
35 cent lamps; 

a control circuit for controlling a lighting period of each 

of said fluorescent lamps and a reading period of said 

CCD; and 

wherein said reading period of said CCD is reduced in 
40 accordance with a ratio of the rated current to the lamp 
current. 

2. A color image reader according to claim 1, wherein said 
control circuit turns off each of said fluorescent lamps for a 
predetermined period of time within a lighting period 

45 therefore, so as to make the average lamp current equal to or 
lower than a rated value of the fluorescent lamp, when said 
three fluorescent lamps are turned on sequentially. 

3. A color image reader according to claim 1, wherein said 
control circuit turns off said three fluorescent lamps simul- 

50 taneously for a predetermined period of time so as to make 
each of the average lamp currents equal to or lower than 
respective ones of rated values, when said three fluorescent 
lamps are turned on simultaneously. 

4. A color image reader according to claim 1, wherein said 
55 reader further comprises a set of cables for connecting said 

three fluorescent lamps with said lighting circuit, including 
three high voltage lighting lines each corresponding respec- 
tive one of said fluorescent lamps and two GND lines each 
located between the two high voltage lighting lines. 
60 5. A color image reader according to claim 2, wherein said 
predetermined period of time is determined to be longer than 
a time period T OFF for satisfying the following expression, 

65 lRr{IoN*ToiJ)}iT 0 fj+T OFP ), 

where T ON is a time period for turning on, Ij, is a rated 
current, and \ ON is a current from said lighting circuit. 
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6. A color image reader according to claim 3, wherein said 
predetermined period of time is determined to be longer than 
a time period T OFF for satisfying the following expression, 



where is a time period for turning on, \ R is a rated 
current, and \ ON is a current from said lighting circuit. 

7. A color image reader according to claim 4, wherein the 
high voltage lighting line located in the middle of said three 
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high voltage lighting lines is connected to one of said three 
fluorescent lamps which has the highest luminous efficacy. 

8. A color image reader according to claim 4, wherein the 
capacity of a high voltage capacitor in said lighting circuit 
which corresponds to each fluorescent lamp is twice or 
greater than the floating capacity in the high voltage line 
connected thereto. 
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